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1. Introdução
2DXPHQWRGDGHPDQGDSRUHVSDoRVXUEDQRVHDQHFHVVLGDGHGDH[SDQVmRGDVIURQWHLUDVDJURSDVWRULV
RULXQGDVGRFUHVFLPHQWRGHPRJUi¿FRWrPPRGL¿FDGRVLJQL¿FDWLYDPHQWHRHVSDoRHFRQWULEXtGRGHIRUPDPDVVLYD
SDUDDGHJUDGDomRDPELHQWDOVREUHWXGRDRVUHFXUVRVKtGULFRV7XFFLDWULEXLDIDOWDGHSODQHMDPHQWRWHUULWR-
ULDOHRXVRLQWHQVLYRGRVRORFRPRIDWRUHVGHWHUPLQDQWHVSDUDRFRUUrQFLDGHSUREOHPDVFRPRHURVmRFDUUHDPHQWR
GHVHGLPHQWRVHUHGXomRGDTXDOLGDGHHTXDQWLGDGHGRVUHFXUVRVKtGULFRV
$OHJLVODomREUDVLOHLUDQDIRUPDGD3ROtWLFD1DFLRQDOGH5HFXUVRV+tGULFRVSURS}HFRPRXPDGHVXDV
GLUHWUL]HVDJHVWmRDUWLFXODGDGRVUHFXUVRVKtGULFRVFRPRXVRGRVROR'HVVHPRGRSDUDTXHVHWHQKDXPDDUWLFX-
ODomRVLVWHPiWLFDHQWUHRVPHVPRVpGHIXQGDPHQWDOLPSRUWkQFLDDH[HFXomRGHHVWXGRVYROWDGRVDRSODQHMDPHQWR
GRXVRGRVRORGHPRGRDDYDOLDUVXDVSRWHQFLDOLGDGHVHIUDJLOLGDGHVDPELHQWDLV1HVVHFRQWH[WRDXWLOL]DomR
GHPRGHORVKLGUROyJLFRVWHPVHPRVWUDGRFRPRXPDIRUPDH¿FLHQWHGHVHJHUDULQIRUPDo}HVSHUWLQHQWHVSDUDD
WRPDGDGHGHFLVmR
6HJXQGR&ULVWRIROHWWL  RVPRGHORV VmR IHUUDPHQWDV TXH DX[LOLDPQR SODQHMDPHQWR SHUPLWLQGR
H[WUDSRODULQIRUPDo}HVGHFXUWRSUD]RSDUDRXWUDVHVFDODVWHPSRUDLVSRUPHLRGHFHQiULRV$OpPGLVVRSRVVXHPD
FDSDFLGDGHGHSUHYHUUHVXOWDGRVGHGLIHUHQWHVDOWHUQDWLYDVGHPDQHMRHHYLGHQFLDUHVWUDWpJLDVRWLPL]DQWHV)DUUHOO
et al.
1DJHVWmRGRVUHFXUVRVKtGULFRVPRGHORVFRQVWLWXHPIHUUDPHQWDVGHJUDQGHLQWHUHVVHSHUPLWLQGRDYDOLDU
SURFHVVRVTXHRFRUUHPHPWRGDDH[WHQVmRGDVEDFLDVKLGURJUi¿FDVHTXHGRSRQWRGHYLVWDHFRQ{PLFRHRSHUD-
FLRQDOVHULDPLQYLiYHLVGHVHUHPPRQLWRUDGRVFRPRDVSHUGDVGHVRORSRUHURVmRKtGULFD'HQWUHRVPRGHORVTXH
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YrPVHQGRXWLOL]DGRVSDUDHVWH¿PR6:$76RLODQG:DWHU$VVHVVPHQW7RROGHVWDFDVHPXQGLDOPHQWHSRLV
SHUPLWHDQDOLVDURVLPSDFWRVGDVDOWHUDo}HVQRXVRGRVRORVREUHRHVFRDPHQWRVXSHU¿FLDOVXEWHUUkQHRSURGXomR
GHVHGLPHQWRVHTXDOLGDGHGHiJXD6ULQLYDVDQH$UQROG3DUDHIHWXDUDVVLPXODo}HVR6:$7UHTXHUFRPR
GDGRVGHHQWUDGDLQIRUPDo}HVVREUHFOLPDDVSURSULHGDGHVItVLFDVGRVRORWRSRJUD¿DHVREUHRXVRHPDQHMRGR
VRORQDEDFLD0LQRWWL
2SUHVHQWHWUDEDOKRWHPFRPRREMHWLYRDSOLFDURPRGHOR6:$7SDUDDYDOLDUDSURGXomRGHVHGLPHQWRVQD
%DFLDGR5LR4XLORPERORFDOL]DGDQRVPXQLFtSLRVGH6mR&DUORVH'HVFDOYDGR63(VSHUDVHTXHRVUHVXOWDGRV
REWLGRVQHVWDDYDOLDomRIRUQHoDPVXEVtGLRVSDUDDWRPDGDGHGHFLVmRSRUSDUWHGRVJHVWRUHVGHUHFXUVRVKtGULFRV
EHPFRPRSRVVDPJHUDULQIRUPDo}HVYLVDQGRDX[LOLDUQRSODQHMDPHQWRDPELHQWDOHJHVWmRGDEDFLD
2. Materiais e Métodos
2.1. Área de estudo
3DUDDUHDOL]DomRGDVRSHUDo}HVGHPRGHODJHPIRLVHOHFLRQDGDDEDFLDGR5LRGR4XLORPERDÀXHQWHGR
PpGLRFXUVRGR5LR0RJL*XDoX8*5+,FRQIRUPHDSUHVHQWDGRQD)LJXUD&RPDSUR[LPDGDPHQWHNPð
WDOEDFLDDEUDQJHSDUWHGRVPXQLFtSLRVGH6mR&DUORVH'HVFDOYDGRHWHPXVRYROWDGRSUHGRPLQDQWHPHQWHSDUD
DJURSHFXiULDFRPHOHYDGDSUHVHQoDGHiUHDVGHFXOWLYRGHFDQDGHDo~FDUHSDVWDJHQV
2.2. Preparação dos dados de entrada e aplicação do modelo SWAT
3DUDDVRSHUDo}HVGHPRGHODJHPXWLOL]RXVHR6:$7YHUVmRESHUPLWLQGRLQWHJUDomRFRPR
software$UF*,63RUVHUXPPRGHORItVLFRTXHRSHUDQDHVFDODGHEDFLDKLGURJUi¿FDR6:$7UHTXHUXPD
JUDQGHTXDQWLGDGHGHGDGRVHSDUkPHWURVHVSDFLDLVHQmRHVSDFLDLVGHPDQHLUDTXHVHMDSRVVtYHOUHSUHVHQWDUWRGD
DKHWHURJHQHLGDGHH[LVWHQWHQRVVLVWHPDVPRGHODGRV'HVVHPRGRVmRUHTXHULGRVSHORPRGHORGDGRVGHHQWUDGD
JHRHVSDFLDLVQXPpULFRVHGHWH[WRUHIHUHQWHVj WRSRJUD¿DDRV WLSRVGHVRORDRXVRGDWHUUDDRFOLPDGHQWUH
RXWURV
)LJXUD/RFDOL]DomRGD%DFLDGR5LRGR4XLORPERHVXDVHVWDo}HVGHPRQLWRUDPHQWR
$HWDSDLQLFLDOGHVLPXODomRFRQVLVWHQDGHOLPLWDomRGDEDFLDGHGUHQDJHPHQDVXDGLYLVmRHPVXEED-
FLDVWUDWDGDVFRPRXQLGDGHVLQGHSHQGHQWHVQRSURFHVVRGHPRGHODJHP3DUDWDORVLPXODGRUUHTXHUFRPRGDGR
GHHQWUDGDR0RGHOR'LJLWDOGH(OHYDomR'(0GDEDFLD)RLXWLOL]DGRFRPREDVHGHUHIHUrQFLDRPDSHDPHQWR
SODQLDOWLPpWULFRUHDOL]DGRSHOR,%*(FXMDHVFDODpGH$SyVDGLJLWDOL]DomRGDVFDUWDVHVWDVIRUDPJHRU-
UHIHUHQFLDGDVHYHWRUL]DGDVGHPRGRDJHUDUSRULQWHUSRODomRXP'(0FRPSL[HOGHPHWURV
(P UHODomR DRV GDGRV UHIHUHQWHV DRV VRORV R VLPXODGRU H[LJH WDQWR GDGRV HVSDFLDLV UHSUHVHQWDQGR D
GLVWULEXLomRGRVWLSRVGHVRORQDEDFLDTXDQWRGDGRVWDEXODUHVUHODWLYRVjVVXDVSURSULHGDGHVItVLFRKtGULFDV3DUD
DFDUDFWHUL]DomRHVSDFLDOIRLXWLOL]DGDDFDUWDGHVRORVGD4XDGUtFXODGH6mR&DUORVIROKD6)<$,UHIHUHQWH
DR OHYDQWDPHQWRSHGROyJLFRVHPLGHWDOKDGRGR(VWDGRGH6mR3DXORSXEOLFDGRSHOD(0%5$3$QDHVFDODGH
2VGDGRVWDEXODUHVQ~PHURGHFDPDGDVSURIXQGLGDGHPi[LPDSRURVLGDGHGHQVLGDGHGRVRORWHRUGH
FDUERQRRUJkQLFRJUDQXORPHWULDGHQWUHRXWURVIRUDPH[WUDtGRVGRPHPRULDOGHVFULWLYRUHIHUHQWHDRPDSDGHVRORV
XWLOL]DGR2OLYHLUDH3UDGR
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'HPRGRVHPHOKDQWHjVLQIRUPDo}HVUHIHUHQWHVDRVVRORVRVGDGRVUHIHUHQWHVDRVWLSRVGHXVRGRVRORUH-
TXHULGRVSHORPRGHORFRQVWLWXHPGDGRVHVSDFLDLVPDSDGHXVRGDWHUUDHWDEXODUHV3DUDREWHQomRGRPDSDGHXVR
GDWHUUDUHFRUUHXVHDRSURFHVVRGHFODVVL¿FDomRGHLPDJHQVPXOWLHVSHFWUDLVQRTXDOXWLOL]RXVHXPDFHQDREWLGD
DSDUWLUGRVDWpOLWH/DQG6DWFXMDUHVROXomRHVSDFLDOpGHPHWURV$LPDJHPXWLOL]DGDIRLGLVSRQLELOL]DGDSHOR
United States Geological SurveyVHQGRDGTXLULGDQDGDWDGHGHMXOKRGHyUELWDSRQWR2PDSD
IRLJHUDGRQRsoftware$UF*,6PHGLDQWHDLQWHUSUHWDomRYLVXDOGDLPDJHPFRPSRVWDGDVEDQGDV³IDOVD
FRU´(PUHODomRDRVGDGRVWDEXODUHVGHXVRGDWHUUDRSWRXVHSRUXWLOL]DURVSDUkPHWURVGH¿QLGRVFRPRGHIDXOW
QREDQGRGHGDGRVGR6:$7YLVWRTXHWDLVDWULEXWRVVmRGHFDUDFWHUL]DomRFRPSOH[DHGHJUDQGHGL¿FXOGDGHGH
REWHQomRQDOLWHUDWXUDQDFLRQDO
2VGDGRVFOLPiWLFRVXWLOL]DGRVIRUDPREWLGRVDSDUWLUGHTXDWURHVWDo}HVORFDOL]DGDVQRLQWHULRUGDiUHDGH
HVWXGRFXMDORFDOL]DomRSRGHVHUREVHUYDGDQD)LJXUD$VVpULHVFOLPiWLFDVUHTXHULGDVSHORVLPXODGRULQFOXHP
GDGRVGLiULRVGHSUHFLSLWDomRWHPSHUDWXUDUDGLDomRVRODUXPLGDGHUHODWLYDHGHYHORFLGDGHGRYHQWR)RUDPXWL-
OL]DGDVVpULHVWHPSRUDLVFRPSUHHQGHQGRRSHUtRGRHQWUHHUHSUHVHQWDQGRXPWRWDOGH
DQRVFRQWtQXRV
'HVWHVDQRVVLPXODGRVGRLVIRUDPXWLOL]DGRVSDUDDTXHFLPHQWRGRPRGHORHPSURFHGLPHQWRFRQKHFL-
do como warm upYLVWRTXHQRLQtFLRGDVLPXODomRRFRUUHPJUDQGHVLQFHUWH]DVGHYLGRDRGHVFRQKHFLPHQWRGDV
FRQGLo}HVLQLFLDLVSULQFLSDOPHQWHHPSDUkPHWURVFRPRDXPLGDGHGRVROR3RUWDQWRRSHUtRGRGHVLPXODomRIRL
GHDQRVFRQWtQXRV
3RUVHWUDWDUGHXPDEDFLDQmRLQVWUXPHQWDGDRQGHSRVWRVKLGURVVHGLPHQWRPpWULFRVVmRLQH[LVWHQWHVHVWH
WUDEDOKRQmRHQYROYHXDVHWDSDVGHFDOLEUDomRHYDOLGDomRGRVUHVXOWDGRVREWLGRV
3. Resultados e Discussão
1D)LJXUDVmRDSUHVHQWDGRVRV UHVXOWDGRVGDPpGLDDQXDOGDSURGXomRGHVHGLPHQWRVSRUVXEEDFLD
GXUDQWHRSHUtRGRGHDRVTXDLVIRUDPHVSHFLDOL]DGRVGHPRGRDSHUPLWLUXPDPHOKRUDYDOLDomRGHVXD
GLVWULEXLomRHVSDFLDO
)LJXUD0DSDGDSURGXomRGHVHGLPHQWRVPpGLDDQXDOQDVVXEEDFLDVQRSHUtRGRGHD
9HUL¿FDVHTXHDSURGXomRGHVHGLPHQWRVDSUHVHQWRXGHVGHYDORUHVSUy[LPRVD]HURHPDOJXPDViUHDVDWp
YDORUHVSUy[LPRVDWKD'HPRGRJHUDODGLVWULEXLomRGDSURGXomRGHVHGLPHQWRVPRVWURXVHEDVWDQWHGLVSHUVD
QDEDFLDVHQGRTXHSRXFDViUHDVVmRUHVSRQViYHLVSHODVPDLRUHVWD[DVGHSURGXomR
 As sub-bacias responsáveis pelos maiores valores encontram-se predominantemente na parte mais ao sul 
GDEDFLDHPWHUUHQRVGHPDLRUDOWLWXGH1HVWDViUHDVREVHUYDPVHDSHQDVDOJXQVIUDJPHQWRVGHYHJHWDomRGHQVD
SURWHJHQGRRVVRORVGHPDLRUGHFOLYLGDGHHVWDQGRRUHVWDQWHGRWHUULWyULRRFXSDGRSRUSDVWDJHQV7DLVFDUDFWH-
UtVWLFDVDFDEDPSRUJHUDUXPDPDLRUSHUGDGHVRORHPHYHQWRVGHFKXYDLQWHQVRVHFRQVHTXHQWHPHQWHPDLRU
SURGXomRGHVHGLPHQWRVQHVWDVVXEEDFLDV
2XWUDVVXEEDFLDVTXHDSUHVHQWDUDPSURGXomRGHVHGLPHQWRVVLJQL¿FDWLYDVmRDTXHODVSUy[LPDVDFDOKD
GR5LRGR4XLORPERQDVSUR[LPLGDGHVGHVHXPpGLRFXUVR1HVWHWUHFKRRFXUVRG¶iJXDHQFRQWUDVHHQFDL[DGRHP
XPYDOHFXMDVYHUWHQWHVDSUHVHQWDPDOWDVGHFOLYLGDGHVVHQGREDVWDQWHVXVFHWtYHLVDVSHUGDVGHVRORSRUHURVmR
1D)LJXUDVmRDSUHVHQWDGRVRVYDORUHVPpGLRVDQXDLVGHSURGXomRGHVHGLPHQWRVSDUDWRGDD%DFLDGR
5LRGR4XLORPERGXUDQWHRSHUtRGRVLPXODGR6mRWDPEpPH[LELGRVRVYDORUHVGHSUHFLSLWDomRDQXDOWRWDOVRED
EDFLDREVHUYDGRVQDVHVWDo}HVXWLOL]DGDVQDVLPXODomR
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!
)LJXUD3URGXomRGHVHGLPHQWRVPpGLDDQXDOSDUDD%DFLDGR5LRGR4XLORPER
9HUL¿FRXVHXPDDOWDFRUUHVSRQGrQFLDHQWUHRVDQRVPDLVFKXYRVRVHFRPRVPDLRUHV
YDORUHVGHSURGXomRGHVHGLPHQWRVHWKDUHVSHFWLYDPHQWH'HPRGRDQiORJRQRVDQRVFRPPH-
QRUSUHFLSLWDomRHIRUDPREVHUYDGDVDVPHQRUHVWD[DVGHSURGXomRHWKDUHVSHFWLYDPHQWH
HYLGHQFLDQGRDDOWDLQÀXrQFLDGDVWD[DVGHSUHFLSLWDomRQRVUHVXOWDGRVGRPRGHOR
4. Conclusões
26:$7PRVWURXVHFRPRXPDERDIHUUDPHQWDSDUDDYDOLDomRGRVORFDLVPDLVSURSHQVRVDRVSURFHVVRV
GHHURVmRGRVRORQDVEDFLDVKLGURJUi¿FDV9HUL¿FRXVHTXHSRXFDViUHDVIRUDPUHVSRQViYHLVSHODPDLRUSURGXomR
GHVHGLPHQWRVVLPXODGDDH[HPSORGDVVXEEDFLDVORFDOL]DGDVQDSDUWHDOWDGDEDFLDRQGHIRUDPREWLGRVPpGLRV
DQXDLVSUy[LPRVGHWKDVXJHULQGRDPDLRUFULWLFLGDGHGHVWDViUHDV
$WUDYpVGRV UHVXOWDGRVREWLGRV IRLSRVVtYHO LGHQWL¿FDUQDEDFLD iUHDV FRPGLIHUHQWHV FRPSRUWDPHQWRV
KLGURVVHGLPHQWROyJLFRVSHUPLWLQGRVHLQGLFDURVORFDLVTXHPDLVFRQWULEXHPFRPDSURGXomRGHVHGLPHQWRV$
REWHQomRGHVWHFHQiULRpGHLPSRUWkQFLDQRSODQHMDPHQWRFRQVHUYDFLRQLVWDGDEDFLDYLVWRTXHSHUPLWHFRQFLOLDUD
FDSDFLGDGHGHXVRGRVRORFRQIRUPHDVIUDJLOLGDGHVGHWHFWDGDVLQGLFDQGRORFDLVTXHUHTXHUHPXPDPDLRUDWHQomR
HPRQLWRUDPHQWR
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